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Abstr a ct
Ascali71gteCbiqu e w a sin v e sdgatcdto e rtr apolate thel∝ al info r n ation onla ndc o v e rtype miⅩtur e s
deriv ed fro m highspatialre s olution dataCrM)to m ore ∝te n siv ear ea thT Ough1o w spa血1r es olution
butwi de co v er agedata(A V rlR R). Ov era c ombinedset of T Ma ndjLV 甘R R,first,la ndc ov e rty pes
of 也e area was classi丘6d intothre e c ategQric sinduding v egetatio n, w ater a ndothers(D o n- vegetatio n)
withT Mdata, aJld n e xt 瓜作IR R im age de nsity w as statisd払11yrcgres sed withc ategory miⅩture
c o ndi也olS deriv edfro mT Mpixelsin e ach j Ⅳ珪R Rpixel. Bas ed o nthe reBre SSion 皿Od d(scaling
m odel)1ocalinfo rm atio n o nthe c atego ry mixtu re w as et血atedo nly丘om A y E R Rdata o ver mor e
e xtensiv earea. The m ethod is applied
p
(othe w edandtype c ategori2Z[tion and m apping with A V H R R
wher ela ndcov eris requir edto bc cha ra cte血 edbydie C O mPle xmixtu re s ofv egetatio n, w ater and
s oil.
.
I. Intr odtL Ctio n
Wetl皿d is one the m o st valu able ec o system s o nthe e arth. Itabo u nds biological div ersitya nd are
tre asurehou s e s of livingthings. 〟s otodaythe impo rta n ce of w etlandis pohtedout as am ajo r
emissio n s o u r c e of m ctha n ewhichis o ne ofthegreen housegas由･ As dla nge Sin w etla nds ar enow
se rio us due to v ario u shu m a n a ctivities, itis urge nt to mcmitor wetlands andtheir s u rr otlnding
e Hviro Ⅱme1t血o mphysical,biologicalor s ∝ial vie wpoints･ Gr otlndsur veyofw etla nd is, how ev e r,
difficult and tim e-c o n suming, aLnd be cau s e Ofitsdi丘cultythere ha ve bee n v e ryfew ildo rm atio n o n
wetla ndh bothofthelo cala ndtheglobalscale. Rem ote s e n sing n aypr ovide an ef6e ctiveto ol for
m o nitoring a wi de range ofw ctlandpara n etersI
There ar etw o appr o a chesto applyr e m ote s e n singto w etland m o nitoringCYas u oka etal1 1994). The
&stappr o a chislo c al, a nd in this appr o a ch v ario u skinds ofth6 m atic m apsin cludinga v egetatio n
n ap or alandc o v er m ap ar eproducedwith high甲Z(tialres olution 血 a ov e rindividualw etla nds･ n e
other appr oachis c on血ental/global, andin this appr oach w etlandty pemaps a reprodu ced on a
co 血 ntalo r aglobalscale by clas si母血g w etlands into s e veralc ategories such a sbog, fer1 0 r
m arsh inte ms of mixttlre co nditons betw een vegetation, w ater a nd s oil･ T出s appr o ach w ould
requireto use wi de c o v er age(butlo w spa血1resolutio n)data･
Thereha v ebe e nseveralsttldiesto produc elandc o ver r n aps of indivi dualw etlands by usinghigh
spatialre solutio ndatafro m t A ND S A T M S S, T M , SP O T IiRV orJE RS
-1 S A R(e･g. , Federal
Geogr aphic Data Q) mmitte e1992;Ya n agata etal･ 1992)･ flighspatialre s olutio ndatais effectiveto
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m onitor w etland envir o n m e nt o n alo c alo ra r egionals c ale, how e v er, it ca n notc ov e r an e xten sive
a m abc c a u s etheir c o v er age lS n ot S Owide･ Exte nding 血e a re a w o tlldrequir etotlS ewi de coverage
data fro m N O A jWH R R. No malized Diffe re nce Vegetation Inde x(N D VI)丘oln A VtIRR, for
e x ample, hastN5e n S uccessfully utilizedto m o nitor vegetation c onditio n s o n aglobals cale(e.g. ,
Tucker etal･ 1995;De血ies etal. 1995). Ⅱo w evc r, on the other hand, A VIIR R data mn notdetect
氏leSPad alstructtlreS h mixtu re s ofv egetation, w ater ands oilin w etla nd be c atlS eits res olutionistoo
c o ars e(1.1kn).
h this study a s calingte chiqu ebetw e e nT MaJld 畑作IR Ris inv estigatedto u n mix e ach A Ⅵ1R R
pixela ndto estimde thela71dc ove rmixture c ondito n sin vegetatio n, w ate r and s oil 丘o m A y HRR
data.
'
scaling m odel relateshighspatialres olutio ndata to low spatialres olutio ndata, a ndto
extrapolatc thelo cal knowledgederiv ed 丘o m highspatialresQlutio ndzlta tOglobalscale(m a vka etal.
19 95;Iver s o netal･ 1989)･ In thispaper, first, v egetationinde E and othe rpar ameters ar ecompared
betw een TM and A W E R R
,
andzle出 the r ehtio nbetw eenthe A y H R Rim ageden sity a ndthela ndcover
mixtur e c o ndito nbas edo nT Mdas si5c adonis inv estigated.
2. Co mpa ris o n ofVegetatio nlndc xbetw e e nT Ma nd AVHR R
L A m S År T Mdata ofFebru ary9, 1990and N O A A A V H R R data of Febru ary1,19 90ov e rKohn
Ka en ar e ah Thailand w eregeo m etdc auyc o rre ctdand o v e rlayeds othat on epix elof ∬ErR Rcovers
a set of T Mpi‡elsin a recta ngularblodkof 36冗 36(Fig1 1)･ Spatialr es olution of o n epixelof
+熱唱R Ris･町 Ound 1.1kilo metc TSand thatof T Mis a r o und 30皿 eterS. T he nthe relatio n sbetw e en
ea chpix elof 月y H R Ra nd c o rrespo ndingblo ck of 36Ⅹ 36pix els of T Mwe r estatistically investigated
h sev er alpar ametersin cltlding 血age densities(CCT c o unts),‾v egetation in dex valu es, 1andc ov er
比tegOries･
(a)N O A A A V H R R:Feb.1. 19 9 0 (b)Lands at-5/TM:Fob.9. 19 9 0
Fig.1 Im age o v erlaybetw een N O A A A V H R RaJldL A ND S A T TM ove rKolm Eaen hThailand
(A ⅥiR R:1 90/2/1,T M:1 990rZ/9).
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(1)ノⅣER R ND Ⅵa nqT M NDⅥ
Nor malized Di触rc n c eVegetatio nh dex PD VT)for 瓜 旧R Rand T M肌 d血 edby
N D Ⅵ用 例 = (A V2
- jWl)/(A W2＋ノⅣ1)
N DV IT M = 仁M4 - T M3)/ぐm 4＋ T M3)
whereA Vl, JIV2, TM3 and T M4 are thc CCr c o unts fo rNOA Aj ⅣE R R band
Regres sio nanalysisbetwe e n NDVIjrV t R R and N D VIT W Sho ws
v egetation in de xof I･A N D S A T TM andN O A A A y H R R(r=0.88);
N D V I瓜/取 R = O152 ND ⅥT M＋ 0･1 4･
(1)
1 皿d 2
, 弧d
LA NDS A r T Mband3 狐d4respectively･ The mition betw een NDⅥ value foreachA yI王R Rpixel
anda n竺Ve rage NDVI valu efo r_
a
.__
c orrespo ndingTM blo ck of36Ⅹ 36pix elsis e ‡amined(Fig.2).
highco rrelatio ntxtw e e nthe
(2)
(2)A V ⅡR R ND Ⅵa nd TM Tass eldCapGre e n n e ssh de x
Gre cn n e!sInde x(G I)w as calculated 血) mT Mdataby
G I = - 0･27T Ml
- 0･22 T M
2
- 0･55T M3＋O172T M4＋ 0･07 TM5
I 0･1 6 T M7
- 0･7 3. (3)
The relatio nbetw ee nA V H R R ND VIandT M GIis sho w nhFig･3･
ND V l
,g q
= 0･28＋0･0 070 G I (4)
Tt indicatedlow er c orr elation than the c a s efor A V f R R ND Ⅵa nd
'
r M NDVI and this n aybe the
曲 etof w ater areainTM data whichsho w s r elativelylo w e rGIvalu esth皿 ND V I.
3･ Estim atio n ofc ategory m l X l nS r atiofrom N O ÅAAV H R R data
Scaling m odel tx:twe e nI･A ND S A r T MandNOA A A V H R Rw ashvestigated ぬ es血 ate the mixing
血io ofla ndc ov e rc ategoriesinea ch pixelof jLWH R Rdata･ Based o nthe dedved m odel, thelo cal
inform atio n ar o u nd Kohn Kaelldeljv cd 丘o mT Mdata w as e h polatedto he wholeSouth-Ea st As ia
region through月′E R Rdata.
(1)AⅥ丑岨 ND Ⅵa nd T Mla ndc o v e r c atego ry(Vegetatio n,110 n-Vegetatio n, w ate r)
Ea chpix elof I･A ND S A T T Mw a s, first, clas sified htothre e c ategoriesin clud ing vegetatio n, n o n-
vcgetation and w ate r are aby using un s upe rvisedclas sificatio n, a ndin each blo ck of36冗 36pix els,
zatioh area ofe a ch category ) VI N, W for vegetatio n? n o t,･vegetaticm and w ate r re spe ctively〉 w as
calc ulated(V＋N＋W -1)･ The n A Ⅵ皿 R ND Ⅵw as･c orrelated with V, N, W u sing multiple
regres sio n analysis. T he regre s sl O n m odel
ND Ⅵ
朋 R R
= 0･24 V＋ O1 0 N ･ 0･04 W (5)
w as obtain ed hhighcorr elatic m(Fig･4)･ T bec par a meters V, N, W am mixing r atio ofvegetation,
R on-v egetatio n a nd wate rh on eA V ⅡR Rpix el,thcr efQre, Eq.(5)sho w s血atA V m N D Ⅵc anbe
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estim ated fro mdieCatego ry m l X mg ratiobas ed on thclandcovc r cla ssi8catio nusing T M data･
(2) A V H R R C C rc o u nt andT Mlandc o v c r c ategory(vegetatio n, n o n･v egetatio n, w ate r)･
The relatio nbetw e en A V H R Rim agede n sities(C m c ounts)andthe c atego ryⅡlixhgratio(Ⅴ,N,W)
w as examined, and the m ultiple r egression equatio n s
ÅVl
= 31･1 V十52･6N 十 33･4 W
A V
2
= 52･6 V＋67･5 N＋30･O W
(6)
werederiv ed fo rAV H R R im age den sityin band1(AVl)andba nd2(AV2)･ T出s relation sho w s
也atthe c atcgory mixing ratio(Ⅴ, N, W)can bc in ve rsely s olv ed 丘om Eq.(6)and the relation
V＋N＋W =1, and that the CategoryTn Ⅸ mg ratio can be cstim ated丘o mN OAA AV m im age density
(A Vl and A Vi)I Figure5 show s the 瓜tegO ry mi dng ratioimage of So uth-East Asia 加 m N O A A
AⅥ 瓜 Rim age based o nEq･(6). T 出s scal ing m odel indicatcs也atthe 加d infoⅡn ation(category
mixing ratio)deriv ed 丘o m L A N D S A T T Mdatais e紐 apolatedto m ore exten siv e a m by tlSing
N O A A A V H R R data.
4. Co n clu sio zL S
This studydem o n str ated thats calingte clmiqu es w o uldprovide a t001to extrapol2(telo calinfo Ⅱn ation
丘o mhighspa血1res olution datatola rger s cale by using lo w甲atialres olutio ndata･ As m o stofthe
globalis su esin cludingdeforestation o rdes ertirl 悦tio n od由nate 丘o mlo cale vents such a sshifting
cultiv atio n o rextc n siv cloggl ng, m O nito ring earth s u血c e cha nge s requires 也at obs erv atio n of
landc o ver sho ulde mbra c etheterain b m lD Caltoglobal. Li 血glo c al withglobal主s o n e of 血e key
aspectshta ckling withglob ale n viIO n m e ntaliss u es a nda m ethodpr opo s ed hthis studyis eq ected
toplaya r ole inr calizngthcbridgebctw c e nthelo caland thcglob血hrc m otc s er)si場 l
Ackn owiedgc m c nt
The study is caried out a s apart of the resea r ch pr oject .TGlob al Monito血g a nd Mapp血g of
Wetla ndsby Rem oteSe n sing
”
s upportedby theJapan 血vir o n mentAge n cy (Glob al EhviroⅢn eDt
Rese archFu nd).
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